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DETAILED ACTION 
Remarks 

The Examiner mostly agrees with the Applicant's representation of what took 
place in the interview of May 28 th , 2010. The Examiner stands corrected with respect to 
the date of the interview. The Examiner however does not feel that the Examiner's 
recollection of the interview differs from that of the Applicant, except that the Examiner 
did not suggest an RCE, as stated by the Applicant. The Applicant inquired on whether 
the proposed amendment would be entered after final, and the Examiner communicated 
that it would not be, since it changed the scope of the claim. That the Applicant 
understands from this that the Examiner suggested an RCE is a misinterpretation. 
Indeed, the Examiner presented to the Applicant the opinion that the claims as 
presented in the tentative amendment would be obvious over the prior art, either cited 
or already found by the Examiner, therefore discouraging the Applicant from said filing. 

Response to Arguments 
1 . Applicant's arguments filed 6/23/2010 have been fully considered but they are 
not persuasive. 

At page 7, the Applicant argues that Payne is directed to positioning exit pupils 
within the system, which requires no moving parts. The Applicant justifies this position 
on the basis of a plurality of portions within Payne. The Applicant proceeds to cite: 
"[priority is given to calculating and displaying the part of the display 
corresponding to the contributing region." The Applicant then cites "the control 
means determines the range of angles that sub-regions of the display means must 
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direct light into to contribute to the image formed for the at least one viewing 
position and the pixel values of the display means are calculated such that priority is 
given to directing light into said range of angles." Finally, the Applicant cites "the 
bandwidth (range of spatial frequencies) of the fringes and coded into each hogel 
(holographic element) would be determined by the limited range of angles that each 
hogel is required to direct light into for a given viewer position". The Applicant therefore 
concludes that Payne is directed to adjusting an angular range of a contributing region 
based upon monitoring the eye of the observer. First the Examiner notes that even in 
the Applicant's cited portions of Payne, Payne states explcitly that the invention 
calculates a region of the display. The Applicant seems to believe that because Payne 
does this by modifying the angles of the pixel element, this disqualifies the method as 
calculating the region. The examiner disagrees, and respectfully states that the 
Applicant's arguments do not take into account what is known in the art, and even 
disclosed by the Applicant. The examiner points the Applicant to page 1 of the 
specification, lines 14-20: "'Holography' has been known as a three-dimensional image 
display technique. Holography is a technique of reconstructing the optical wavefront of 
object light coming from an object as a three-dimensional image by irradiating 
illuminating light onto a display device on which a control image (an interference 
pattern of light in which phase or amplitude is controlled) is recorded". This is the 
basis of holography. The Applicant will notice that by this description of what is the very 
basis of holography, that which can be controlled is either phase or amplitude. Phase is 
an angle. Further, lines 21-26 teach: "There is a known holographic method in which a 
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'kinoform' constituted by the phase distribution of an optical wavefront for modulating 
the phase of irradiated light is used. This method supposes that in a control image 
recorded on a display device, the amplitude of the optical wavefront is constant and 
only the phase of the optical wavefront is distributed". While the Applicant explicitly 
teaches that the method of performing holography used in the invention is based on the 
phase control of a control image, which is an angle. Finally, at page 8, lines 15-25 the 
Applicant states that each pixel in the kinoform takes a value from 0 to 2x Pi, and that 
the control of the image is performed by applying a voltage for each pixel. Why the 
Applicant insists to point out that Payne does not teach any moving parts is not 
understood, unless the Applicant is suggesting that the claimed invention refers to 
holography through physical rather than electronic means (which would not be 
holography and would make the references to control images and pixels 
incomprehensible in light of the specification) or that Payne does not teach a machine 
that performs holography, that is, that although Payne explicitly teaches that "[t]he 
present invention relates to reconfigurable three-dimensional displays and particularly to 
displays utilizing Computer Generated Holograms (CGH). The invention provides a 
means of minimizing the computation time required to generate a Computer Generated 
Hologram (CGH)". The Examiner submits that the Applicant's point of view that Payne 
does not teach any "moving parts" either misrepresents the claimed invention as some 
sort of non-electronic machine, or misrepresents Payne as magically producing 
holograms without circuitry or "moving parts". The insistence that Payne modifies the 
angle of incidence of the pixel as somehow different from what the Applicant does is 
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also not based in either what is known in the art or even what the Applicant's invention 
does: "In the three-dimensional image display device according to this embodiment 
illuminating light irradiated from the illuminating light irradiating unit 30 is phase- 
modulated within a range of 0 to 2[Pi] by the pixels on the kinoform 20C recorded on 
the display device 20A, and the phase-modulated illuminating light reaches the 
reconstructed image display unit 40 through the Fourier lens 20B, changing its 
direction of propagation, whereby a three-dimensional image corresponding to a 
control image is displayed". Even within the claims, claim 4 explicitly teaches that the 
region to be calculated is based on the range in which phase modulation is possible. As 
pointed out, phase modulation is the modification of the angle of the light. Even when 
amplitude modulation is used rather than phase modulation it is the angle of the 
resulting light that is used for determining the area (see page 23, lines 18-22). The 
Examiner respectfully concludes that the Applicant's arguments have no technical 
basis, either in the art or even by the Applicant's own disclosure, and respectfully 
disagrees with the arguments. 

2. Applicant's arguments with respect to claims 1 -9 have been considered but are 
moot in view of the new ground(s) of rejection. 

The Examiner considers that Payne, although not explicitly teaching the claim 
limitations as amended does indeed suggest to one of ordinary skill the amended 
limitation, as further discussed below. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art (p.1, lines 14-29, p.2, lines 1-29, p. 3, lines 1-29 and p. 4, 
lines 1-10 of the specification of the instant application; "AAPA" hereinafter) in view of 
Yoshikawa et al. (N. Yoshikawa and T. Yatagai; "Phase Optimization of a Kinoform by 
Simulated Annealing"; Applied Optics, Vol. 33, No. 5; February 1994; supplied by the 
applicant; "Yoshikawa" hereinafter), and further in view of Payne et al. (U.S. patent 
Publication No. 2004/0021768; "Payne" hereinafter). 

Regarding claim 1 , AAPA teaches a three-dimensional image display device for 
displaying a three-dimensional image by irradiating illuminating light at an optical 
wavefront control unit which records a control image (p. 1, lines 1-20), comprising: a 
control image optimizing unit configured to calculate three-dimensional images 
corresponding to a group of control images, select a control image corresponding to the 
three-dimensional image satisfying a predetermined condition from the group of control 
images, and record the selected control image on the optical wavefront control unit (see 
p. 2, lines 2-29 and p. 3, lines 1-4 for a thorough description of the Simulated Annealing 
method which consists on the steps described). 
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AAPA does not teach that the constraints are information regarding the optical 
wavefront unit. Yoshikawa however discloses a method of optimizing phase of a 
kinoform using a Simulated Annealing method such as that described in AAPA (see 
Introduction, 2 nd and 3 rd par. for Simulated Annealing) where the kinoform is optimized 
to adjust to the characteristics of the optical control medium (see Introduction, 3 rd par.; 
see Section 4, 3rd par. for using the modulation characteristics of the control unit in 
order to improve irregularities obtained when this characteristic is not considered). 
Because both AAPA and Yoshikawa teach devices that optimized a kinoform using the 
Simulated Annealing method, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to use the display characteristics of the display unit when 
performing Simulated Annealing optimization for the reasons disclosed by Yoshikawa 
and discussed above. 

AAPA and Yoshikawa teach that the predetermined condition is information 
regarding an optical wavefront control unit (see discussion above for using the 
modulation characteristics of the control unit). AAPA and Yoshikawa do not explicitly 
teach the predetermined condition is also a condition restricting a region to be 
calculated of a three-dimensional image of each pixel of a control image recorded in the 
optical wavefront control unit on a control image basis, where the region to be 
calculated is a region of the three-dimensional image affected by change of a pixel on 
the optical wavefront unit. 

Payne however teaches a three-dimensional display in which calculations are 
minimized by taking into account only the range of angles that cause an effect (see 
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abstract; see par. [0033]; see par. [0093] for using this limitation in calculation by 
determining the originating elements in the control device that affect a region and further 
speeding calculations by limiting the range of angles that each holographic element is 
required to direct light into). Since Payne teaches reducing calculations by processing 
only data relevant to an appropriate output region, and AAPA teaches the computational 
intensity of the Simulated Annealing method (see p. 2, line 29 and p. 3 lines 1 -5), it 
would have been obvious to one of ordinary skill in the art to use the association of 
control elements and output region taught in Payne with the Simulated Annealing 
method taught in AAPA and Yoshikawa in order to reduce calculations to the portions of 
the image affected by each iterative change, as taught by Payne; the examiner further 
notes that it is very well-known in the art that each image element is considered a pixel 
(a picture element), and also, from the discussion above, that simulated annealing 
requires calculations on a control image basis. While Payne limits the region that is to 
be calculated to the region that would be visible to a specific viewer, see par. [0093], 
par. [0004] clearly shows that it is known in the art to perform calculation based on the 
angle of view for a specific viewer or alternatively, for a plurality of viewers. Therefore, 
since Payne teaches limiting the calculations for each pixel in the image on the basis of 
the effect the pixel has on the image as seen by a user, but also teaches that it is known 
in the art to perform calculations for images that need to be seen by a plurality of users, 
it would have been obvious to one of ordinary skill in the art at the time of the invention 
faced with the challenge of optimizing computation as taught by Payne for an image to 
be seen by a plurality of users of positions unknown to limit the calculation for each pixel 
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on the basis of the changes the pixel makes on the image as seen by any possible 
spectator, thereby limiting the calculation for each pixel to the region of the 3D image 
affected by the pixel as seen from any possible or predictable viewer. 

Regarding claim 2, AAPA, Yoshikawa and Payne further teach that the control 
image optimizing unit is configured to generate the group of control images by 
sequentially performing change processing on part of the control image, and 
sequentially calculate the three-dimensional images based on difference information 
about the control images before and after the change processing (in AAPA, see p. 2, 
lines 2-5 and p. 3, lines 1-5). 

Regarding claim 3, AAPA, Yoshikawa and Payne do not explicitly disclose that 
the control image optimizing unit is configured to calculate the three-dimensional image 
in a region to be calculated defined by the constraints. Payne however teaches a three- 
dimensional display in which calculations are minimized by taking into account only the 
range of angles that cause an effect (see abstract; see par. [0033]; see par. [0093] for 
using this limitation in calculation by determining the originating elements in the control 
device that affect a region). Since Payne teaches reducing calculations by processing 
only data relevant to an appropriate output region, and AAPA teaches the computational 
intensity of the Simulated Annealing method (see p. 2, line 29 and p. 3 lines 1-5), it 
would have been obvious to one of ordinary skill in the art to use the association of 
control elements and output region taught in Payne with the Simulated Annealing 
method taught in AAPA and Yoshikawa in order to reduce calculations to the portions of 
the image affected by each iterative change, as taught by Payne. 
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Regarding claim 4, AAPA, Yoshikawa and Payne further teach that the control 
image is constituted by phase distribution of an optical wavefront (in AAPA, see p. 1 , 
lines 21-26); and the control image optimizing unit is configured to calculate the region 
to be calculated, based on a range in which phase modulation is possible on a display 
device constituting the optical wavefront control unit, and accuracy of the phase 
modulation (see discussion for claims 1 , 2 and 3 above; in Yoshikawa, see Fig. 7 for the 
phase modulation and discussion above to account for this effect). 

Regarding claim 5, AAPA, Yoshikawa and Payne further teach that the control 
image optimizing unit is configured to calculate the region to be calculated, also taking 
account of amplitude modulation which occurs with the phase modulation (see 
discussion for claims 1 , 2 and 3 above; in Yoshikawa, see Fig. 7 for amplitude 
modulation, and discussion above to account for this effect). 

Regarding claim 6, AAPA, Yoshikawa and Payne further teach that the control 
image is constituted by amplitude distribution of an optical wavefront; and the control 
image optimizing unit is configured to calculate the region to be calculated based on a 
range in which amplitude modulation is possible on a display device constituting the 
optical wavefront control unit, and accuracy of the amplitude modulation (see discussion 
for claims 1 , 2 and 3 above; in AAPA; see p. 1 , lines 14-20 for controlling either phase 
or amplitude distribution. Although the Simulated Annealing method is discussed with 
respect to phase distribution the Examiner notes that the method only describes a 
pseudo-random optimization method to solve computationally difficult problems by using 
progressively narrow tolerances, and that it would have been obvious to one of ordinary 
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skill in the art at the time of the invention to use such method to adjust amplitude in the 
same manner as adjusting phase; Yoshikawa, see Fig. 7, for amplitude and phase 
modulation). 

Regarding claim 7, AAPA, Yoshikawa and Payne further teach that the control 
image optimizing unit is configured to calculate the region to be calculated also taking 
account of phase modulation which occurs with the amplitude modulation (see 
discussion for claims 1 , 2 and 3; in Yoshikawa, see Fig. 7 for amplitude and phase 
modulation). 

Regarding claim 8, AAPA, Yoshikawa and Payne teach a three-dimensional 
image display method for displaying a three-dimensional image by irradiating 
illuminating light at an optical wavefront control unit which records a control image 
comprising: calculating three-dimensional images corresponding to a group of control 
images based on constraints inherent to the optical wavefront control unit; selecting a 
control image corresponding to the three-dimensional image satisfying a predetermined 
condition from the group of control images; and displaying the selected control image on 
the optical wavefront control unit, wherein the predetermined condition is information 
regarding an optical wavefront control unit and a condition restricting a region to be 
calculated of a three-dimensional image of each pixel of a control image recorded in the 
optical wavefront control unit (see discussion for claim 1 , above). 

Regarding claim 9, AAPA, Yoshikawa and Payne further teach that the region to 
be calculated defined by the constraints is calculated is calculated for each pixel of an 
initial solution (see discussion for claim 1 for AAPA teaching simulated annealing as 
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conventional, see AAPA page 2, lines 2-29 and page 3, lines 1-5; see discussion above 
for taking into account the modulation capabilities of the control unit, and see Payne, 
par. [0093] for speeding up calculations by using the limited angle ranges for each 
holographic element for speeding up calculations). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carlos Perromat whose telephone number is (571 ) 270- 
7174. The examiner can normally be reached on M-TH 8:30 am- 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kee M. Tung can be reached on (571)272-7794. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kee M Tung/ /Carlos Perromat/ 

Supervisory Patent Examiner, Art Unit 2628 Examiner 

Art Unit 2628 



Application/Control Number: 10/587,971 Page 13 

Art Unit: 2628 



CP. 



